Evaluate the presence of psychopathological symptoms and quality of life in patients with bothersome tinnitus and correlate it with tinnitus annoyance.
Research Norma de Oliveira Penido severity and its impact on the QoL of these patients. The clarification of these findings will contribute to the expansion of knowledge about the relationship between tinnitus and the mental health of patients and help to guide the clinical practice of health professionals, with the development of actions to reduce the negative impact on QoL of these patients.
The objective of this study was to evaluate the presence of psychopathological symptoms and QoL in patients with tinnitus and correlate them with the degree of discomfort.
Methods
A cross-sectional study was conducted in a sample divided into three groups: Group A (n=40) had patients with persistent and bothersome tinnitus and hearing loss, Group B (n=26) had patients with persistent and bothersome tinnitus without hearing loss, and Group C (n=26) had individuals without tinnitus and without hearing loss (controls). This study was approved by the Research Ethics Committee of the Federal University of São Paulo -São Paulo Hospital. CEP 1333/10.
Inclusion criteria
Both study groups (A and B) included patients with idiopathic, persistent and bothersome tinnitus, of both genders, between 20 and 70 years, who sought medical care due to tinnitus and were not using any psychotropic medication. Group A additionally included patients with hearing loss, but with enough thresholds in at least one ear to respond to the diagnostic research instruments; group B had patients with normal hearing thresholds. The control group (group C) had individuals who had no tinnitus, no hearing loss and were not using psychotropic medication. Group C was a matched group with respect to gender, age (+2 years or -2 years) and schooling.
Exclusion criteria
Excluded from this study were patients aged under 20 years and older than or equal to 70 years, those using psychotropic medication, the presence of acute or chronic infection of the ear, and patients with cognitive impairment that would prevent them from answering the test instruments.
Instruments
The Beck Depression Inventory (BDI) assesses depression severity. It is a structured instrument
Introduction
Tinnitus is a common symptom, defined as the perception of sound in the absence of external sound source. It is estimated that 15% to 20% of adults have experienced it, either temporarily or permanently [1] . Tinnitus discomfort is subjective, variable in its intensity and frequency, and can compromise the life of the patient globally, causing personal, professional, social and/or family prejudices [2] . Approximately 20% of tinnitus patients report significant discomfort, which negatively interferes in their lives and can lead, in extreme cases, to suicide [3, 4] According to the World Health Organization 278 million people have tinnitus [5] . Tinnitus is being approached as an "epidemic" as a result of the scientific evidence showing its progressive prevalence, rising from 15% to 25.3% in just 15 years [6] . This makes it a more common problem than asthma and Alzheimer's disease [7] .
Children are not 'immune' to tinnitus. Studies observed a prevalence of 37% among children [8] , and a prevalence of tinnitus up to 36.8% among adolescents, which is assumed to be related to exposure to music loud and noisy environments [9] . The prevalence of tinnitus also increases with age, up to 70 years [10] . In Brazil, based on international epidemiological data, it is estimated that over 28 million individuals have tinnitus, making it a public health problem [11] . In the US, tinnitus affects 25 million individuals [12] .
One of the difficulties in managing tinnitus is related to varied perception of it by affected individuals, from non-bothersome to severe and disabling. The perception of tinnitus is more related to psychopathological disorders and general aspects of health, than the audiological parameters such as frequency or intensity of the symptom [13, 14] .
The severity of tinnitus is associated with psychopathological disorders such as anxiety and depression [15] . Quality of life (QoL) is inversely proportional to the severity of tinnitus and its effect in some cases can be disabling [16] . Tinnitus patients with high degree of discomfort had obsessive thoughts and compulsive behaviors that harmed habituation to tinnitus [17] .
Despite the fact that depression, anxiety and obsessive compulsive disorder (OCD) are psychopathological factors already related to tinnitus, there are no studies correlating these symptoms to each other and involving tinnitus [19] .
The Tinnitus Handicap Inventory (THI) consists of 25 questions with a score ranging from zero to one hundred, and the higher the score, the greater the impact of tinnitus. The sum of the resulting points of the issues is categorized into five degrees of severity [20] [21] [22] .
Procedures
The individuals in Groups A, B and C underwent formal hearing evaluation, psychological evaluation, where they were assessed for anxiety, depression, QoL and OCD. Informed consent was obtained and then the subjects completed a socio-demographic questionnaire, and the Tinnitus Handicap Inventory (THI).
Statistical analysis
Firstly, descriptive analyses of the overall sample and the groups were performed separately through the Explore procedure in IBM SPSS Statistics version 21 for MAC. The MannWhitney test was used to evaluate the variables without normal distribution and the Student's t-test was performed to analyze the variables with normal distribution. The test used to evaluate the normality of the samples was the Shapiro-Wilk test. Categorical variables were analyzed using contingency tables of categories according to the degree of tinnitus. The chi-square test was used to analyze the association between tinnitus grade and the presence of anxiety, depression and the concurrence of more than one symptom, as well as the association of other qualitative variables as the association of gender and degree of discomfort in groups.
Correlation studies were conducted to evaluate the magnitude of the relationship between the variables, using the statistical test of Pearson r or Spearman. To check the aggregate interference of several variables on the dependent variable "Total THI" we used the statistical technique of Multiple Linear Regression analysis
The critical value used for statistical tests was 5%, so that the p value was considered significant when less than 0.05. Data analysis subsequently unified the two study groups into a single group of patients with tinnitus (A + B), as the only difference between them was found to be the presence or absence of hearing loss; they did not differ in any other parameter assessed.
Results
The study group consisted of 66 patients, aged between 20 and 70 years, with a mean age of 51 years (standard deviation of 11.9 years). 65% were female (N=43); 63% (N=42) of the sample was married or living in a stable relationship. 60.6% of patients had both tinnitus and hearing loss (N=40) and 39.4% (N=26) had tinnitus without hearing loss.
The control group consisted of 26 patients with a mean age of 43.1 years (standard deviation 9.8 years). 65.4% female and 65.4% were married or living in a stable union. These results are tabulated in Table 1 .
The degree of tinnitus discomfort assessment in our sample by THI, found that 13.6% of the patients had a catastrophic degree of tinnitus, 24.2% had severe tinnitus, 22.7% had moderate tinnitus, 28.8% had mild tinnitus, and 10.6% had only light tinnitus. There was no difference between the degree of nuisance and gender of patients (x2=5.6 df =4 p>0.05).
The comparison between average THI score in groups of patients with and without hearing loss showed no significant difference between groups A and B (x2=6 df=4 p>0.05). The average degree of tinnitus was Grade 3. The THI results are shown in Table 2 .
Depression was present in 37.9% of tinnitus patients (group A + B) and 15.4% in the control group. This difference was statistically significant (p<0.05). There was no significant difference Research Norma de Oliveira Penido between the mean rank symptoms of depression and gender in the sample (female=13.67 and male=13.13).
Presence of anxiety in tinnitus patients was of 47% compared to 23% in the control group. This difference was statistically significant (p<0.05). There was no difference between the average symptoms of anxiety and gender in the sample.
Forty percent of the patients in the study group compared to only 3.8% of controls, had OCD. The presence of OCD between the groups and the average of symptoms was higher in patients with tinnitus than in controls in all areas and in the overall average and this difference was significant (p<0.05) in the fields: collecting, verifying, obsession, planning and overall score of the instrument.
Mean QoL scores were lower in all areas for the group of tinnitus patients when compared to controls. There were significant differences between groups in regards to QoL in the physical domains of "functioning", "general health" and "physical score" and in the mental health fields of "social aspect" and "emotional aspect "and" mental health score" (p<0.05).
Association between the criterion variable (THI) and the explanatory variables, anxiety and depression, was strong (R=0.63). The regression coefficient for depression was 1.25 (95% CI=0.58 to 1.92) for anxiety and 0.75 (95% CI=0.20 to 1.30). Association between the criterion variable (THI) and the explanatory variables depression and obsessive symptoms of OCD, was strong (R=0.70). The regression coefficient for depression was 1.23 (95% CI=0.65 to 1.81) and obsessive symptoms of OCD was 3.36 (95% CI=1.82 to 4.90). Association between the criterion variable (THI) and the explanatory variables depression and social aspects of QoL was strong (R=0.64). The regression coefficient for depression was 1.04 (95% CI=0.30 to 1.80) and social aspects of QoL was 1.25 (95% C=-0.62--0.11) This data is shown in Table 3 .
Depression and anxiety together accounted for 38% of the worsening of tinnitus discomfort; depression and obsessive symptoms accounted for 47% and depression and the Social Aspects QoL were responsible for a worsening of 39% in the tinnitus.
Discussion
Tinnitus impact on a patient's mental health can be seen in contact with them in clinical practice, in anxious behavior in the consultations, depressive symptoms, hopelessness, somatic complaints, irritability and an impaired QoL globally. A better understanding of these aspects and their correlations contribute to better management of such patients in clinical practice and for a more accurate look at the psychological and psychopathological aspects experienced by them. We observed a predominance of female patients with tinnitus; however, there is no consensus in the literature on the prevalence of tinnitus between genders. A possible explanation is that women have greater willingness to seek medical attention, which does not mean that the incidence of tinnitus is actually higher in women [4, 23, 24] . When comparing the annoyance of tinnitus, measured by THI, with the patients' genders, there was no statistically significant difference; these findings match other studies who also used the THI questionnaire [25, 26] as well as the findings of Erlansson and Holgers [27] .
The average age of our sample was 51 years. Several studies indicate its prevalence in the population above 45 years, but the forms of measurement used by them are different and there is no consensus between the results while agreeing that the risk of having tinnitus increases with age [28] [29] [30] .
In order to verify the effect of psychopathological symptoms and QoL in tinnitus degree, at first, we chose to use three groups. We assessed separately the tinnitus groups with hearing loss and without hearing loss compared to a control group, since it was assumed that disturbance of the tinnitus could affect the two groups in different ways. After analyzing the data this hypothesis was not confirmed, demonstrating that the hearing loss did not interfere in tinnitus annoyance and nor the other variables. The discomfort of tinnitus outstripped the possible damage caused by hearing loss, whose presence did not interfere in the studied variables. Thus, we decided to unify the two groups of patients with tinnitus (A + B) for subsequent analysis.
There is controversy in the literature regarding these data. Yenigun et al. also found no differences between the groups with and without hearing loss in relation to the tinnitus [31] . Savastano evaluated the degree of nuisance THI in the presence and absence of hearing loss and noted that patients with hearing loss have a minor degree of annoyance than that paid in patients with normal hearing [32] .
In our study depression was seen in 37.9% of patients with tinnitus and 15.4% of controls. The depression was moderately severe in 27.3% of cases and their presence was similar to those described in other studies [3, 13, 33] . Depression showed a strong correlation with the degree of tinnitus discomfort. It is important to note that tinnitus certainly has an impact on the life of the patient and may, like other chronic diseases, lead to depression.
Anxiety disorders in Sao Paulo have a prevalence of approximately 28.1% [34] . This prevalence was similar in our control group (23.1%), but was higher in the group of patients with tinnitus (47%), and 36.3% of patients had moderate to severe anxiety. When compared to controls, the mean of patients' anxiety symptoms was significant and showed a strong correlation with the degree of tinnitus discomfort. The presence of anxiety in samples of outpatients with tinnitus which affected 22.8% to 25% of the sample, respectively [35, 36] . In our sample the degree is almost twice that value; however, the Brazilian population also had higher anxiety levels than the world average, which must have been aggravated by the presence of such symptom.
Patients with tinnitus have an intermittent sound stressor, which may hinder their concentration, their communication, their understanding and their way to bond. A constant auditory stimulus can cause the body to function in an alert pattern, using tinnitus as a danger signal, activating a constant anxiogenic process. The coexistence of anxiety and depression in these patients is often present, especially in patients with a high degree of discomfort. High percentage (approximately 50%) of anxiety disorders is expected in patients with depressive disorders [13, 15] .
There are no studies assessing the presence of OCD in patients with tinnitus in Brazil, and ours is the first to review this correlation in our population. In our study, the presence of OCD was significant (40.9%) when compared to the general population (1%). The average of symptoms was higher in patients with tinnitus than controls in all areas and in the overall average and this difference was also significant.
The Obsessive Symptoms field of OCI-R was highly correlated with the degree of discomfort. The three items that make up this area are related to thought and the subject difficulty in controlling them. We can infer that the buzzing nuisance promotes the increasing intensity of selfreferential thoughts due to its invasive nature and patients may have difficulty controlling them, maintaining the focus of attention constantly on the symptom, experiencing thus a vicious cycle and turning him/her into a hostage of tinnitus.
Pinto emphasizes the importance of the influence of activation of auditory attention and silence in perception and bothersome tinnitus, reinforcing our hypothesis.
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In our sample 69.7% of patients had anxiety, depression or OCD. Measures of association between psychopathological disorders were evaluated and performed, those who had a positive association with the degree of tinnitus were depressive and anxious, this means that the higher the degree of tinnitus discomfort, the worst is the patient's mental health. The concomitance of more than one disorder also showed a statistically significant difference in the discomfort degree, have more than one disorder, further exacerbates the annoyance of tinnitus. OCD, despite the prevalence of 40.9% in our sample, only had an impact on the degree of tinnitus when associated with anxiety and depression.
Regarding QoL, the average of their scores was lower in all areas for patients with tinnitus, when compared to controls. Physical, social and mental health areas showed stronger correlation with the degree of tinnitus than the other areas.
It was observed that the presence of anxiety and depression, depression and OCD symptoms and depression and worsening in the field of social interactions (QoL) are able to predict a worsening of tinnitus discomfort.
Therefore, greater attention to those aspects of mental health patients affected with tinnitus is needed and greater investment in social interactions of these individuals, promoting better health and better adherence to the proposed treatments. When tinnitus and psychopathological disorders coexist, both must be treated in order to achieve the best results possible.
Conclusions
Tinnitus remains a vexing problem for the patient and the healthcare provider. Our study shows a significant correlation between various psychopathological conditions and tinnitus severity. In particular, we elucidated the following. 1) Depression, anxiety and OCD are present in patients with tinnitus and are related to their discomfort. 2) Quality of life of these patients proved to be impaired in the fields "social aspect", "emotional aspect", "functioning" and "general health".
3) The presence of more than one psychopathological symptom was responsible for a worsening of tinnitus grade.
4) The concomitance of anxiety and depression, depression and obsessive symptoms (OCD) or depression and lack of social interactions (QOL)
were able to predict bothersome tinnitus. It is our hope that information such as this helps the healthcare provider direct the patient to the proper assessment and, if indicated, management of their psychopathology in order to ameliorate both that and the disturbing nature of their tinnitus.
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